INTRODUCTION
There are many potential slip surfaces in a slope, each of which has a finite probability of failure associated with it, so probabilistic slope stability analysis should be treated as a system reliability problem. As pointed out by Cornell (1967) , a system's reliability is that of all potential slip surfaces, and the failure probability of a system will be larger than that for any single slip surface. The difference depends on the correlation between the failure probabilities of the different slip surfaces, for which no general formulation is available. System slope reliability has attracted a lot of research interests in recent years. Oka and Wu (1990) and Chowdhury and Xu (1995) presented system reliability analysis for a particular slope in which several slip surfaces were poorly correlated. Ching et al. (2009) analyzed several slopes using Monte Carlo simulation (MCS) and importance sampling (IS) methods. The results were compared with single-mode FORM analysis. It was then concluded that singlemode FORM analysis significantly underestimated the failure probability, and that both the IS and MCS methods provided unbiased estimates of the failure probability. Huang et al. (2010) showed that the Random Finite Element Method (RFEM) can accurately predict the system probability of failure of slopes. Low et al. (2011) used multi-mode FORM to study reliability bounds of slopes.
In this paper, the slope studied by Ching et al. (2009) and Low et al. (2011) is chosen as a benchmark. Three types of analyses were conducted on this slope: (i) deterministic analyses were conducted to investigate failure regions, (ii) probabilistic analyses using Monte Carlo simulations were conducted to investigate the probability density function of the factor of safety ( FS ), and (iii) analyses were conducted to investigate the influence of spatial variability on the probability of failure ( f p ). Using the strength reduction method described by Griffiths and Lane (1999) , the FS of the two layer slope was found to be 1.97. The deformed mesh at failure is shown in Fig. 2 . It can be seen from Fig. 2 that the critical failure mode associated with the minimum FS goes deep and is almost circular. ). The first one corresponds to a shallow failure mechanism which is caused by low strength of the upper layer (i.e., 1 50.0 kPa u c  ). In this region, no matter how strong the lower layer is, the slope fails (
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). The second failure region is associated with a deep failure mechanism which is caused by low strength of the lower layer (i.e., 2 40.0 kPa For failure region 1, the slip surface is essentially circular and contained in the upper layer as shown in Fig. 4 . For failure region 2, a deep failure mechanism is caused by the low strength of the lower layer and the slip surface is non-circular as shown in Fig. 5 . For failure region 3, two failure mechanism can coexist at the same time as shown in Fig. 6 . It should be mentioned that the ordinary method of slices and simplified Bishop method use circular slip surface and are not applicable for failure region 2. Failure region 2 was ignored when circular slip surface was used (e.g., Fig  .7 in Ching et al. 2009 ). VV . In this study, 100,000 simulations were performed for each case. Each layer is independent and given a value at random from their respective distributions. The influence of the number of simulations on pf is shown in Fig. 7 and it can be seen from Fig. 7 that 40,000 simulations are sufficient to obtain reasonably repeatable results. 
where sim n is the number of simulations.
The results are compared with Ching et al. (2009) and Low et al. (2011) in Table 1 . Since LEM ignored failure region 2 (e.g., Fig .7 in Ching et al. 2009 ), the f p estimated in this study is higher than that obtained by Ching et al. (2009) 
The histogram of FS obtained in this study (using at least 50,000 simulations) led to the two distinct distributions shown in Fig. 8 . The link between the distributions and the nature of the failure mechanisms is currently under further investigation.
